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NEW SUBSTITUTES FOR NONFERROUS METALS IN THE USSR

SUBSTITUTION OF FLASTICS FOR NONFERROUS METALS

G. Vashin

The development of synthetic matericls production in the USSR will
result in a great saving of valuable metals, vwill reduce the cost of machine
tool and tool production, and will in many coses simplify the technology of
production.

A great deal of work on substitutes for nonferrous and ferrous metals,
as well as on anticorrosion factors, has been carried out by the Derbenevskiy
Chemical Plant imeni Stalin. This work is based on the important successes
of domestic industry in the production of new anticorrosion synthetic ma- |
terials, such as vinyl plastic, polyisobutylene, impregnated grephite, etc. i
The use of substitutes has already resulted in a counsiderable saving in netals, ¢
especially nonf2r-ous. In cases where the use of plasties for entire articles
is not possible, it is permissible to substitute ferrous for nonferrous metals
in order to give high anticorrogsive properties to manufactured articles by
means of linings, Internal coverings, etc.

Before the introduction of new substitutes, lead was & basic muterial, |
used for the manufactmie of and as a safesuurd Tor many kinds of chemical appa~ i
ratus. It was employed in the production of pipes used to tramsnort acid and {
intermediate acid products, and for the protection of steel a2nd wooden chemieal
apparatus, depositories, measuring tanks for the manufacture of spiral tubes,
ete.

In recent years, important steps in replacing nonferrous metals by
plastic materials have been taken at the plant, resulting in a great saving of
nonferrous metals. Several years' experience has shown the expediency of such
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Substitutes were introduced for two purposes: to replace parts manu- l“”
factured completely from nonferrous or ferrous metals, and to serve as pro-
tective anticorrosive loyers and linings. Thereby lead is freed and the wide
use of ferrous metal is made possible.

The large expenditure of lead has decreased in a mmber of pipes widely
used in chemical production. These include technological, acidy industrial
Ppipes, ete. The lead pipes used formerly were replaced by vinyl plastic
Dipes. Despite work in a reactive medium -- neid and alkaline -- and a widely
fluctuating temperature range (from minus 30 to plus 55 degrees centigrade),
these pipes have already been used successfully for & to § years. Up to the
Present, the vinyl plastic has shown no sigus of detericration.

Heretofore, a large quantity of lead has 21so been used up in protective
layers designed to cover the internel surfaces of tanks, vats, ang hoppers of
fllter presses. Now the lead lining has been replaced by linings of vinyl
plastic, polyisobutylene, silicate diabasic, or faclite, which have already
been used for 2 or 3 years without appreciable traces of disintegration. In
the casings of "Sirokko" ventilators the lead covering has also been replaced
by vinyl plastic, polyisobutylene, or faolite, depending on operating con-
ditions.

The original method of replacing nonferrous by ferrous metal is the use !
of steel pipes for refrigerator coils. As protection against the action of
reactive matter, enamel is used in this case to cover the external surface
of the pipe. The results of operation have shown the need, under certain
conditions, of good heut-conducting waterial. Steel enameled coils have served
well for up to 2 years.

In many cases plastics were also used to replace steel parts or protect
them from the reaction of chemical products. The same substitutes have been
introduced in the installation of measuring tanks, hoppers, and depositories
vith a capacity from 100 to 10,000 liters. In ventilators nnd exhaust fans
steel has been replaced by vinyl plastic. 4 boyear trial of these properties ;
has shown the expediency of the further use of substitutes under such econ-
ditions. Signs of chemical disintegration of the parts have not yet been
detented.

Finally, plastic substitutes have been used for the manufacture of various
small parts and objects. During the past year, vinyl plastic shutcff armatures i
have been used at the Plant, as well as vinyl DPlastic buekets for the overflow
of acid, vinyl plastic parts for pumps, etc. This has made it possible to . !
save a large quantity of valuable metals.

Through the use of substitutes, the plant has achieved a very great saving
i of valuable lead. The economy of the main operasions depends in large part on
the cheap and simple introduction of new substitutes, sbove all vinyl plastic
and polyisobutylene.

For example, vinyl plastic, produced in the form of sheets of varying
thickness, pipes, welding wirzs, and other articles, is easily processed both
by hand and mechanically. Therefore, the cost of using it will be very low.
Like polyisobutylene, it is proof against almost all acids, alkalies, and
solutions used in chemical production. Vinyl plastic is easily weldable in a
Jet of hot air., This wakes it possible to manufacture voerious types of
structures from it and to repeir them rapidly,

To cover the internal surfaces of containers with vinyl plastic, a special

calendered couting having a thickness of from 0,35 to 1 millimeter is used at
the plant. It is possible to cover any container with this coating, including
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The use of substitutes made it possible to eliminate thig serious defect
and to save a significant amount of nonferrous metal, Thus, each month the
Plant, over a reriod of years, has produced in g special shop 550-650 meters
of miscellaneous Pipes with diameters up to 2 inches from textolite,

To save lead, the blant has also produced faolite~textolite pipes, the
internal part or which {s made of faolite and the external part of textolite,

Important werk in saving bronze ig also being done at the plant. This
economy ‘has been achieved by substituting iron-faoljte stopcocks for bronze
Ones. The surface of these stopeocks, which are mede of iron, is coated
with faolite. Thig operation has permitted the menufacture of about 300
such stopeocks, ranging in size from 1 to 4 inches, per month and has saved
a large quantity of brongze.

Miscellaneous dismountable agitators are being manufactureq from faolite.
Furthermore, in order to replace lead used to coat rotor and frame agitators,
an external eoat of faolite is applied which protects them from the action of
organic and inorganic acids. !

It should be noted that articles to which faolite hag been applied retain
: their durability at temperatures up to 120 degrees, while thosge to which
textolite hag been applied cannot be subjected to temperatures above 80 degrees.
The latter react unfavorably to alkalies, nitric acid, =nd monohydrates.

|

At present, the plant ig conducting experiments in substitutes for lead !
¢oils used to heat reactive masses in various apparatus. These coils may be i
replaced by lining the apparatus with heat-conducting flakes. The lining H
consists of graphitic flakes impregnated with phenoformaldehyde resin, The !
lining itselr comes in a special heat-conductiug paste. This makes it f
Dbossible to save the lead used heretofore to proteet the apparatus. As a !
result of replacing leaded articles with textolite and faolite articles the {
.plant saved about 18 tons of lead in 1951, i

Important work in the introduction of vinyl plastic articles is algo
being undertaken at the plant. Vinyl plastic items are being introduced for
use under eircumstances where the temperature does not exceed 50 degrees,
since at higher temperatures it is unstable, Vioyl plastic ig used in place
of metallic ventilator Plpes, as well as ror miscellanecus gas pipes manu-~
factured from metal, During the first half of 1952 alone, miscellaneoug
vinyl plastic items with a total weight of § tons were put into use.

The indicateq substitutes for nonferrous metals are used at the plant not : A
only for the manufacture of parts and small articles of small shapes and !
simple form, but alse for the production of parts of large sizes and complicated
shapes . Thus, the process Tor the manufacture of {aolite parts for centrifugal
pumps has now been mastered. First, a press form is assembled for the Pro-~
duction of these rarts. The inside of this press form is rubbed ang lubricated
with a special machine 0il. Then the 36 corner irons (ugol'nik) are trimed :
with emery paper ang lubricated with oil, The cleaned and lubricated corner i
i irons are screwed to the internal vall of the press form. Then the two Dlates
R are covered and lubricated, end the assembled press form ig put into the
furnace and heateq.

The next operation is tLe preparation of ths faolite for oressing.  Large
chunks of faolite are cut into small Dbieces by a special knife attached to a
! hydraulic press, The small pieces of faolite, weighing a total of 30 kilograms,
i are loaded ou a pan and rut into the furnace and a softening of the mags takes
y place. At the same time, a steel bar weighing ks kilograms is taken and thrust
into the furnace for heating. Then the press form is compressed. The trolley
. holding the press form is withdrawe from the Turnuce, and the hot press form 1is
- rubbed and lubricated with oil.
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The softened mass of faolite is put by hand into the recess of the press
form and, to make it 80lid, special metal flakes are stamped in. After all
the crevices are filled, the heated steel bar is inserted and all the spaces
are filled with faolite. The Plates are gradually tightened with bolts. As
the press form is contracted, the excess faolite is forced back through the
openings in the plates. The plates are contracted until they make contact with
the press fora.

In the process of contracting the Plates, the whole press form is put
into the furnace for an hour for a second heating. After compression in the
bress form, it is necessarv ta subject the items in the furnace to a tempera-
ture ranging from 138 to 140 degrees (polymerization). After the furnace has
cooled, the press form is taken out. The whole process of polymerization
lasts 24 hours. The faolite mass solidifies and attains the required strength.

Articles of textolite and faolite are now beginning to be used widely
in chemical plants. These items have won for themselves a permarent place,
beceuse their durability and resistance to reactive liquids is considerably
higher than those of items manufactured from metal. Further work on the use
of substitutes for nonferrous metals promises still greater results, as well
as the saving of a significant quantity of valuable nonferrous metals.
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